Interaction of sperm histone variants and linker DNA during spermiogenesis in the sea urchin.
Several physical properties of sea urchin spermatid chromatin, which contains phosphorylated Sp H1 and Sp H2B histone variants, and mature sperm chromatin, in which these histones are dephosphorylated, were compared. Density, thermal stability, average nucleosomal repeat length, and resistance to micrococcal nuclease digestion are all increased in mature sperm relative to spermatid chromatin. Since the chromatins are identical in histone variant subtypes, the altered physical properties are not a consequence of changes in histone primary structure during spermiogenesis. The data are interpreted to mean that dephosphorylation of the N-terminal regions of Sp H1 and Sp H2B in late spermatid nuclei permits strong ionic binding of these highly basic regions to the extended linker, stabilizing the highly condensed structure of sperm chromatin.